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A process of exposing a fluid medium, such 
as machine oil, to radiant energy and a device to carry 
out that process include providing at least two 
juxtaposed, elongated radiant energy source, such as 
ultraviolet germicidal radiation sources, providing a 
passage between the sources that is typically less than 
an inch thick and that has walls capable of 
transmitting the radiant energy, providing for fluid 
flow in a direction substantially parallel to the 
radiant energy sources, passing a fluid medium in a 
thin film through the passage, and simultaneously 
exposing the fluid medium to the radiant energy by 
irradiating the fluid medium with the radiant energy 
sources. Preferably, the passage is in the 
configuration of an annulus surrounding one of the 
radiant energy sources, and a plurality of radiant 
energy sources is arrayed around the passage. 
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(57) Abrege/Abstract 

A process of exposing a fluid medium, such as machine oil, to radiant energy and a device to carry out that process include 
providing at least two juxtaposed, elongated radiant energy source, such as ultraviolet germicidal radiation sources, providing a 
passage between the sources that is typically less than an inch thick and that has walls capable of transmitting the radiant 
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(57) Abrege(suite)/Abstract(continued): 

energy, providing for fluid flow in a direction substantially parallel to the radiant energy sources, passing a fluid medium in a thin 
film through the passage, and simultaneously exposing the fluid medium to the radiant energy by irradiating the fluid medium 
with the radiant energy sources. Preferably, the passage is in the configuration of an annulus surrounding one of the radiant 
energy sources, and a plurality of radiant energy sources is arrayed around the passage. 
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DISINFECTING A FLUID WITH 
ULTRAVIOLET RADIATION 


Abstract of the Disclosure 
A process of exposing a fluid medium, such as 
machine oil, to radiant energy and a device to carry out 
that process include providing at least two juxtaposed, 
elongated radiant energy source, such as ultraviolet 
germicidal radiation sources, providing a passage 
between the sources that is typically less than an inch 
thick and that has walls capable of transmitting the 
radiant energy, providing for fluid flow in a direction 
substantially parallel to the radiant energy sources, 
passing a fluid medium in a thin film through the 
passage, and simultaneously exposing the fluid medium to 
the radiant energy by irradiating the fluid medium with 
the radiant energy sources. Preferably, the passage is 
in the configuration of an annulus surrounding one of 
the radiant energy sources, and a plurality of radiant 
energy sources is arrayed around the passage. 
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Background of the Invention 

This invention relates to radiant energy processing and 
to a process for exposing a fluid medium to radiant energy, such 
as ultraviolet radiation. 

Ultraviolet radiation is lethal to microorganisms in 
fluids in practically attainable dosages. In existing ultraviolet 
disinfecting devices, the fluid to be sterilized is transported 
in quartz or Teflon pipes in coaxial arrangement around an 
ultraviolet germicidal lamp or in a helical or serpentine path 
around or between banks of ultraviolet lamps. The fluid is 
irradiated through the transparent walls of the pipes. 

Summary of the Invention 

In general, the invention features a process of ex- 
posing a fluid medium to radiant energy and a device to carry 
out that process that includes providing at least two juxtaposed, 
elongated radiant energy sources, such as ultraviolet germicidal 
radiation sources, providing a passage between the sources that 
is typically less than an inch thick (preferably less than one- 
half inch thick) and that has walls capable of transmitting the 
radiant energy, providing for fluid flow in a direction substan- 
tially parallel to the radiant energy sources, passing a fluid 
medium in a thin film through the passage, and simultaneously 
exposing the fluid medium to the radiant energy by irradiating 
the fluid medium with the radiant energy sources. 

Accordingly, in one aspect, the invention provides a 
process of exposing a fluid medium to radiant energy from at least 
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two juxtaposed, elongated radiant energy sources adjacent to 
respective walls capable of transmitting said radiant energy 
comprising the steps of defining a passage between said radiant 
energy sources having an inlet spaced from an outlet and generally 
parallel to said sources, passing said fluid medium in a thin film 
through said passage in a direction generally parallel to said 
sources, and simultaneously exposing the fluid medium to said 
radiant energy through said walls. 

In a further aspect, the invention provides a device 
for exposing a fluid medium to radiant energy, said device compris- 
ing at least two juxtaposed, elongated radiant energy sources, and 
walls defining a narrow passage between said sources, said pas- 
sage having an inlet and outlet, said walls being capable of 
transmitting said radiant energy, said passage providing for thin 
film fluid flow in a direction substantially parallel to said 
radiant energy sources between said inlet and said outlet. 

In preferred embodiments, an outlet end of the 
passage is spaced from an inlet end, preferably higher than the 
inlet end and most preferably in substantially vertical align- 
ment with the inlet end, and the direction 
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of fluid flow between the inlet and the outlet is 
transverse to the cross-sectional area of the passage. 
The passage is preferably substantially in the 
configuration of an annulus surrounding one of the 

5 radiant energy sources, and preferably a plurality of 

radiant energy sources is arrayed around the passage. 

In another embodiment, radiant energy sources 
are arranged in two parallel banks on either side of the 
passage for fluid flow. 

10 The radiant energy processing device of the 

invention is easy to assemble and inexpensive to build 
and operate. A desirable level of processing of the 
fluid is accomplished at a rapid rate as the invention 
maximizes surface area exposure per unit distance 

15 traveled by the fluid. The invention takes advantage of 
the natural turbulence of fluids near a surface without 
baffles or turbulence promoters. 

Other features and advantages of the invention 
will be apparent from the following detailed description. 

20 and from the claims when read in connection with the 

accompanying drawings in which: 

FIG, 1 is a longitudinal section through the 
center axis of an ultraviolet disinfecting device 
according to the invention; and 

25 FIG. 2 is a transverse section through an 

ultraviolet disinfecting device according to the 
invention through section 2-2 of FIG. 1. 

Referring to FIG. 1 for an overview, an 
ultraviolet disinfecting device 10 is made of a polished 

30 or anodized large aluminum pipe 12 with covers 14, 16 on 
both ends. The fluid medium or the liquid to be 
disinfected enters the device through an inlet pipe 18 
and travels into the bottom header block 20 which has 
attached two ultraviolet transparent Teflon"* tubes 22, 
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24. The fluid flows upwards in the thin annular passage 
(annulus) 26 created between the Teflon'" tubes 22, 24 
and exits through outlet pipe 28 in the top header block 
30. Ultraviolet lamps 32, 34 with connecting pins 36 on 

5 only one end are suspended in the chamber of device 10 

from top cover 14; one ultraviolet lamp is placed inside 
the inner Teflon 1 " tube 22 while a multiple number of 
ultraviolet lamps 34 are arranged on the outside of the 
outer Teflon'" tube 24, thus providing radiant energy 

10 from both sides of annulus 26. Ceramic centering rings 
33 are placed at intervals along the ultraviolet lamps 
32, 34. An electrical connection box 40 is attached to 
top cover 14 while the ballasts (not shown) required for 
energizing the lamps are mounted in a separata f3n 

15 cooled enclosure. 

Referring to FIGS. 1 and 2, the bottom header 
20, made of an aluminum or stainless steel block, is 
typically 2.50" in diameter, with a solid cencral sha:^ 
portion 42, 1.00" in diameter and 3.00" high, O-SO"' 

20 longer than the rest of the block. Around the cencral 

shaft is a 0.20" wide channel 44 which extends to within 
0.25" of the bottom of header 20. Two O-rings 46 are 
mounted in grooves on the end of shaft 42, and inner 
Teflon'" tube 22 is slipped over the O-rings and held 

25 in place by stainless steel hose clamp 48. Outer 

Teflon'" tube 24 is slipped over O-rings 50 in grooves 
on the outside of the main bottom header portion 52 and 
secured in place with hose clamp 54. Inner and outer 
Teflon"* tubes 22, 24 create between them annular 

30 passage 26 which is 0.40 H thick. A 0.75" diameter inlet 
56 provides access to channel 44 in the header block and 
is threaded to accept inlet pipe 18. 

The outlet or the top header 30 is also made of 
a polished aluminum or stainless steel block. Unlike 
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the bottom header, the top header central shaft 61 is hollow, 

which allows for the insertion of ultraviolet lamp 32. The inner 
TM 

and outer Teflon tubes 22, 24 are attached to the central shaft 
and the main portion of the top header in the same manner as 
they are to the bottom header. 

The top and bottom header blocks 30, 20 are positioned 
in the center of their respective end covers 14, 16 and attached 
by screws 60. Inside of the top cover 14, lamp holders 62 are 
attached by screws at precise locations in such a manner that 
attached lamps 34 surround outer Teflon™ tube 24, typically at 
22-1/2°, 45°, 90° or 180° intervals. Lamp holder 64, in the 
middle of the top cover, receives ultraviolet lamp 32 which is 
suspended in the center of inner Teflon™ tube 22. The whole 
top cover assembly, with attached ultraviolet lamps, is removable 
for lamp replacement. 

When the ultraviolet disinfecting device 10 is in 

operation, fluid flowing into inlet pipe 18 empties into channel 

44 and is forced upward past the edge of bottom header portion 

52 and into annular passage 26 between Teflon™ tubes 22, 24. 

The natural turbulence within annular passage 26 constantly churns 

the thin film of fluid, throwing fluid particles on the walls of 
TM 

the Teflon tubes. The energized outer ultraviolet lamps 34 
irradiate the fluid in annular passage 26 from the outside-in, 
while the ultraviolet lamp 32 inside the inner Teflon™ tube 
irradiates the fluid from the inside-out. As the fluid travels 
from the bottom of the unit to the top, it is disinfected and 
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exits from the top exit pipe 28. 

Other embodiments and aspects of the invention will be 
apparent to those skilled in the art. For example, instead of 
the coaxial arrangement described, two parallel banks of elon- 
gated ultraviolet lamps can be arranged to provide between them, 
in a sandwich arrangement, a thin passage for flow of the fluid 
to be disinfected. Several disinfecting devices can be arranged 
in series for additional purification- A wide variety of fluids, 
from clear ones such as water to turbid or opaque ones such as 
milk, beer, wine or other beverages, or emulsified oil for machine 
lubrication, can be disinfected in the device of the invention. 
The invention may be used for other radiant energy or photo- 
chemical reactions. 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1. A process of exposing a fluid medium to 
radiant energy from at least two juxtaposed, elongated 
radiant energy sources adjacent to respective walls 
capable of transmitting said radiant energy comprising 
the steps of 

defining a passage between said radiant energy 
sources having an inlet spaced from an outlet and 
generally parallel to said sources, 

passing said fluid medium in a thin film 
through said passage in a direction generally parallel 
to said sources, and 

simultaneously exposing the fluid medium to 
said radiant energy through said walls. 

2. The process of claim 1 further comprising 
passing said fluid first through said inlet, and then 
through said outlet after exposure to said radiant 
energy. 

3. The process of claim 1 further comprising 
confining said fluid medium to annular flow around one 
of said sources. 

4. A device for exposing a fluid medium to 
radiant energy, said device comprising 

at least two juxtaposed, elongated radiant 
energy sources, and 

walls defining a narrow passage between 
said sources, said passage having an inlet and outlet, 

said walls being capable of transmitting 
said radiant energy, 

said passage providing for thin film fluid 
flow in a direction substantially parallel to said 
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1 radiant energy sources between said inlet and said 

2 outlet. 

1 5. The device of claim 4 wherein said 

2 direction provided for fluid flow is transverse to the 

3 cross-sectional area of said passage. 

1 6. The device of claim 4 wherein the outlet 

2 from said passage is higher than the inlet to said 

3 passage. 

1 7. The device of claim 6 wherein the cutlet 

2 from said passage is in substantially vertical alignment 

3 with the inlet to said passage. 

1 8. The device of claim 4 wherein said passage 

2 is substantially in the configuration of an annulus 

3 surrounding one of said radiant energy sources. 

1 9. The device of claim 8 further comprising a 

2 plurality of said radiant energy sources in annular 

3 arrangement around said passage. 

1 10. The device of claim 4 comprising a 

2 plurality of said radiant energy sources arranged in two 

3 parallel banks on either side of said passage. 

1 11. The device of claim 4 wherein said radiant 

2 ' energy sources comprises germicidal ultraviolet radiant 

3 energy sources. 
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